Resuscitation from hemorrhagic shock with HBOC-201 in the setting of traumatic brain injury.
Outcomes after mild or moderate head trauma are worsened with associated hypotension, and secondary brain injury can be reduced with timely resuscitation. This study was performed to investigate HBOC-201 as a resuscitation therapy in a combined hemorrhagic shock and brain injury model. Anesthetized rats sustained moderate brain injury using a controlled cortical impact device, followed by rapid hemorrhage to a mean arterial pressure of 30 mmHg. After 30 min of hypotension, animals were resuscitated with HBOC-201, autologous shed blood (SB), or lactated Ringer solution (LR). Brain injury was assessed by measurements of cerebral blood flow (CBF) and cerebral vasoreactivity to hypercapnia (CVH) using a laser Doppler flowmeter. Contusion volume was evaluated histologically, and cerebral edema was determined by total water content. The HBOC rats required significantly less resuscitation volume versus LR and SB. The CBF was significantly diminished at 60 min after resuscitation with HBOC (70.1% +/- 3.8% baseline) compared with LR (105.8% +/- 10.1% baseline; P < 0.01) and SB (96.8% +/- 5% baseline; P < 0.05). The CVH was preserved in the HBOC and SB groups. The CVH was significantly diminished compared with baseline in the LR group at 30 min after resuscitation and showed a significant loss compared with HBOC at 60 min after resuscitation. The contusion volume for HBOC (45.1 mm3) and SB (35.1 mm3) was less than LR (63.5 mm3, P < 0.01). Although CBF was diminished after resuscitation in the HBOC group, HBOC-treated animals maintained CVH and experienced significantly smaller contusion volume than those treated with LR. These results suggest that resuscitation with HBOC-201 protects autoregulatory mechanisms and may reduce secondary brain injury in traumatic brain injury.